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Abstract of JP 2003124927 (A) 
Translate this text 

PROBLEM TO BE SOLVED: To perform mutual authentication by using NTRU public key encryption 
method. SOLUTION: Mutual authentication between a server and a client is performed with the protocol 
using an NTRU private key encryption method. By adding random numbers which are going to be seeds 
of a session key and their hash value to transmission data, it makes possible to check whether 
description failure is generated. The session key is formed on the basis of the random numbers for the 
session key, and data transmission and reception after authentication are performed by encryption. 
Process of the NTRU encryption method is light and the protocol is simple, so that mounting to an 
assembly type apparatus is enabled. 
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Xr^±^pjTE©3>h°a-^ • V7h«>x7©$tE£ 
^i-rSfcfe®, 3>k 0 a-^ • y7h^x7tE1tS 
f* i: ©«l±X(i«±© lilfiS^^SS L/ife© X 

feSo SwTWf, *%HJ!©ii4fflijffit^SBaii^f* 

*1>LTPiT£©3>k 0 a-^ • V7F f >i7^3yifi 

if a-^ • y^Ti±±xim9mmmmzn, m 
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[oo3 7] ^mo-zziamm, 
rnmmn * o tub ?> jwc & s ? & s ? „ 

[0 0 3 8] 

mm^nmmm i&m\$, n t r u crypt 
o s y s t emsmmmLWMmmu^&mL 

fcffiSMM7n hn^fcllgt 3fc©T'&3o 

[0039] NTRua, mmm^ttmsmzm l i 
s t \ fflcs^T'^ffl a% &BBat m ^ ~> x r t* $ s = 

N T r u©7;l/3UXZN^HfTf SftJt7 0 n-fe:XttW5 

aat ^ sa, mmmm^R-D'i^ * u gst-n 

W\ Sl^am f^*;l/ • ^i-S?y* • 7°u— ^ 

tlffltSC i:^T*f5o 2 
[0 0 4 0] A. NTRU&mg^varA 
C d T% NT R UC^maaf^^XrAto^TfMBHL 
T*5< 0 

[0 0 4 1 ] NT R UCH^fcM*. «l M 
p q 2fl©U^>'a V • ^^^uicm^<u 

fft 5 0 N T R U©l«9tf^XrA©-W;i Ur^ 
F ®G =H 
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*t£ « 5*f K , « t St ^ 7 h >l*m ctlt ftfe 

[0 0 4 2] NTRUBf^ffc^XrAHu (N, p, 
q) tV'O 30©8S(/^-^fc, Sf^WION 
l^»©4'fiCD^iISL f , L g> L* , L.T'^Oit 
O c CCT\ pfcqfif^&T'&S&gfi&^tfgcd 
0 (p, q) =1 1 ) -pfe^Ctt, qfi 

ft£p<fc9fe*I3A§fc&T'&3Cfc£Hflii:tS 0 c 

[0 0 4 3] 
[gl] 

R=z[x]/(x N -l) 

[0 0 4 4] gJtF (ER) &TlC^t£?>%m 

[0 0 4 5] 
0 ffl2l 

[0 0 4 6] Sfc, U^^ROSgaBH""*"^^* 

[0 0 4 7] 
[S3] 



HUH, =g F A- + Jfp k 



[0 0 4 8] N T R UM^^jSf Sfcftt, «^#{||T- 
«2 0©£JHj£f. g ( E L B ) fcl&tSo -7j©^ 
JSS f fi, ^Ta n q b^JjL u P ^ n^ftojg&fcfif 

F f ®/ -l(mod 9) and 



[0 0 4 9] 
[f(4] 

F p ®/-l(modp) (1) 



[0 0 5 0] S^#ffl!lT»tt^^T*«T©a^f|-ef 3= 40* [&5] 
[0 0 51] ★ 
h-F f ®g (mod p) 



(2) 



[0052] &%%MK%tt% / mm&±£x*mn% 

[0 0 5 3] ffiTJ, 



[0 0 5 4] 

e = p$®h (mod <j ) 



50 [0 0 5 5] ±Sfr ; B§^ 
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[0056] mm\ti\ mnircmit^y^-^c 

[0 0 5 7] af^ffc^-yb-v-'e^M^ffcLfc^ii^t 
[0 0 5 8] 

[a 7] 

a =/ ®e (mod 9) io 

[0 0 5 9] l^#Ka©f^a^-q/2~q 
/ 2 ©ISH ft ?S«t S o ^ a Wt^JHS 
t L D fit 5 d t (e J: D , JXT©S^a+^f S d t X 
it(0 * y -b - S^BS t § <: t X t § „ 

[0 0 6 0] 

F ^ (mod p) 

[0 0 6 1 ] fcUJZIBLTf J: o \U N T R U 7 i« 20 

S^BST 5C t/b^tSo LfrLfctf5, 

Decryption Failure 

[0 0 6 2] B. ffi5fM7°nhn;ly 

ot, mmmmLm^^ ^mmmmmic^x 
[0063] ^mniMwmr/u vwut. \m 30 

V^fw • 5.1-^7^ • tV—^ PDA (Personal 
Digital Assistant) % Ji'fDlfiOf/^Xtfe^ 

[0 0 6 4] HI KJi, MiB^t^LTn^ry^BH 

[0 0 6 5] ^H^t^t, *7h7- ; ;->Xf 
Afi, ^>X-*7 h 1 1 ©<fc5&£$ft£*y h7- 40 

y fc, mwmm^mmmcttLr^y his 

2 W©ffi©*7 h7-7tt, >X-*7 h 1 1 tcffl 

[0 0 6 6] ^>£-%7 r- 1 l±fc«, 

ry^^tftf'EfitSnyry^Mf^-^ i 3T?& 
5 0 nyfy^Eif-^ 1 3fi, 7WX-I^1- 
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> k° a - x § H©fMS*^\ S^MlSS 1 4 £g^T 
§l fcTJtllftMilH 1 2U\kX-<fy$-^y Hit 
7X^X^3 PDA%2©f|«*l 5K*fLT, US 
T 3 > r y V (DKm- If X ^ff 9 o 

[0067] Qwvmkm^k&s 

[0 0 6 8] CCDfcft, *illllLS5*7 r-7-X 

Sc M*ffi^*l SCMtlsM'XtUtM 
^JtLT\ M^fKiloffi#%7 3 n h3;l/T»^RTffi 

[0 0 6 9] H2(:li *HStfi^ltc^S*-y r-7-x 
• ^XrA±t ? ©3>r>XMaf--H , X©i5ftn*TO 

[0070] st; ^yfy^fflft-^i 3«, er5[ 
tfimmmm^ 1 5 fcgMLT-fe^>3 

YrTSfc (Xr7 7°S 1) , ffi5!MMtf!e-b7^3> 

(xr77 o s 2) 0 

[0071] M"X\ nyryxMf-y— ^1 3 fix « 

WK*1 5t*fLTfMIMtT9 (Xt7 7°S 
3) o (S^Sttaii, mXr7 7°S 2X^M^nk^yy 
a y • *-Zm^2>Zt?\ g^§jifiSS^/rLTtT-9 

[0072] ^yy-y-ymm- ^1 3a, -b 
r>3> • ^-^m^xuyy-y'y'imm.&m\\:L 

mmmm*i stents (xtv7°s4) 0 ^ 

ff«*l 5tcl#tS (Xry^S 5) o 

[0073] znicttu mmnm^i snxi^ s 

5 1 1 fet, CCnyr^ySfi^I^TSI LfcUf 
^b3>r>7*^btS (XT77°S6) o 

t, ^yTyym^LxmiLxmL&ztftxt 

[0 0 7 4] H2t^L/c7n-t*3^T, 
5aa 1 3 >r >X©Mf SQSWJiS* AtiS^ Tfejc 

[0 0 7 5] #9mBmr'&, C PU^7-*^T'^ 

#ilt, xr 7 7° s 2 1 mmmmmmic ntr 

t&£oK, *HSUl5ilt^§ffliilgI£7 c n h n;l/T* 

a, mmm^m^Mi'mLk^yy^y • *-fo 
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[0 0 7 6] IMr-^tf t-byi/g > • *-© 

fi t ft SfiLS tW^-y^a ffi^P* £ <1 <£ D s D 
ecr ipt ion F a i 1 u r e^|n§Tt^?)^H 
ofrttxyftZZofcLfcc £©^11. Deer i 
pi i on F a i 1 u r e^'E^TI/^fr^fr'^f- 

lt\ stfrft-b 7 y h yfiir c-b 7 v- 3 > • 
[0 0 7 7] H3t(i, n^r^^EM^-^i 3©1 

tM^i^t^LT^So mm^mx^ic ^y 

7 hy-^Mbtil:^ 7-b->> , ©l'S{i £It^ tc$©iMS 
1 fc, #*it«*l 5%H©^©SBfreS 
ft L/cH?^^tfiF.tSII?S««fiF.SP3 2 ^ 

mm3 3 ^ 1 3 sMom^mzmtsm 

7-b-^©fI^ft^T9BfWIgP3 5fc, fg£LfcSL 

aw-^ 1 3 mmmm • ^ir»fflfiffl^©! v ii 
asHpjTSCT-^^ssts^tug^ 6 1, mtm 
mm 7 Mt^yry^mmt^yy-y-ymm 
3z st, ^yy-y^Mm-yi^mtcm^m. 
k n l tis&m^t 0 mm$B 3 9 ^fix. t ^ 5 0 

[0 0 7 8] ®?#£&fE$3 2 {i, jM§{§$3 1 
ft £tlfc»ff$K 1 4©«mCe r t i f 0 c 
a t i 0 nAfcffciif/rSfcfc&t, C©S?S^t#S; 
ft§*r?ff«*l 5©!«Ea£MWLT, ^ 
U §15 3 6 t(S#LTfc<o 

[0 0 7 9] OM^3 3 fflSISlE^t^ftS 
as Nh L fc D , -b 7 3 > • ^-©fi t ft SfiL 

W&%. 1 5 ft H ©Bit t -b 7 v 3 > fifci L TV S 

[0 0 8 0] 3 4ii, nyr^lvMS^ 

-Ml SSHViMEb^^U^S 6fr£lKt)tiJL 
T, ME^t/ufcIMC e r t i f i c a t i 
0 n B^fiStLT, 1M$3 1 i^3yf>7Eift 
fcftSifMKl 5tlf=^5 0 

[0 0 8 1] Bt^fflfflSP 3 5 (i, »SHf «* 1 5 ft H 

©afiffi? t ifif s r - * m^Jtimm e . w# 
f t l fc 0 , $ t rnmmrn m\ 5 ^ e. sft l k r - * * 

§P3 5li, MftS^tSSL^^/cS^cD-t?7^3>- 

*-©s^at-tr7^3 > • mtmm 
[0082] Msmmm 3 7 a, «^tf $k* 1 5 s h 

(D n y r > 7 Mift t © fflT'^aiEjiaa^ff 0 0 f?0^«\ 
ffiff A 1 5) © -fit ^ 7 -b - ^ic ft i ft S r- # © / n 7 
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N T R U^lrffiBf^^ilC^ffll/^Tt ^^ MfiF.MttP3 
7 a, /^7~>a ISCipt D ^ Deer ipt ion 
F a i lur e A^T^SA^/b^ x77"-f S 

[0 0 8 3] n^r^yffifa^-^ 1 3tt, 

5*^, r MXr->3> (WS) Xii^-vt;I/-n 

(pc) tmsftz-mmwrny^Ti* 
a mx-ms § c 1 1 RitgT'S s 0 

[0 0 8 4] Sfc, 0 4 tea, nyrV^MS+f— ^1 
3 i=> 3 >- r > 7 ©Mf ^- VI X ^Slt 5 »^tf IK* 
1 5©ffi^fS)t^^t^L-Tl^o |nJKt/^J:9 

mmmm. \ 5 a, i^umi 4i?^i?*7h7 

-^(efgllLTn^ry^Eff^-^ 1 3 tOMVtv 
^-^©ISfi^tT^/cfeWlSff^S 1 3>r> 
7!E^-^ 1 3SS'©MPS«^5S^L/c«?W^ 

mm&^m-m^mm 2 ai^^s 3 1, 
mwmm% 1 5 @#©M?^*^Bgtsa?i^4 

®M 5 4 t , Iff ^ 7 -b - v-'© Bf ^ft^Sff ^ 7 -b - ^ 
©^{b^tfaBf^MgP3 5 fc, ^L/cSLS^SI^ 

mm* 1 5 g#©ffis,« • mm^mmm^nmm 
r&&mo)T-%j£\mt%t^)m q t, nil 

SI? 5 7 fc, n>-TV7Efff-^l 3^e»SfSL/cny 

§15 5 9 *li^T^5o 
[0 0 8 5] m^mi&S 2 tt, lSffgr3 5 1 T'g 
fi?ftfc3>r^yffiff'9'-^ 1 3©M?S^C e r t 
ifocatio n B^IMEtSfc fcfefc, C©S?-W 
^ t^SftS n yr^'yMif— Ml 3©i«Eb£ 

[0 0 8 6] SUj%^5 3ii, ffiSaS3itffl^e.ftS 

asN^^Lri'x -b7v-3> • +-©atft§a 
> 7Mf 1 3 & S'©l{iffi$ t -b 7 3 ymm 

LT^STria^tUSPS 6tfi#5ftT^§o 
[0 0 8 7] S?S«^gScrir5 5 4 it, IflK* 1 5 
g#©l v «E a ^^^UgP5 6fr6®DffiLT\ £© 
E^^fff'^g^C ertification^ 
^LT, !SfI^5 l^en^ry^MfrcfcSSn 

[0 0 8 8] 5(4, nyfy^Efaf-^ 

1 3 ft HCfflftffi^Klff tST-^^#©^SiC 

b^Bf^ffcL/c^, stnyfy^fflg^i 3*^ 

Sc Sfc, BfWIgr55 5«, ffl{fffl?fc$»L^o7c 

ii^©-b7>'3 y • ^-©a^at-b7>'3 y • 
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[0 0 8 9] 5 7 (i, nyry^Mf-?-^ 

1 3 % E © n >r > 7 (dM7u © IS c1;MJMit a = 
#!l*f& lfff»b©§ff ^ 7^^t$ti8f- 
^CA'^i fB^+S L T, |f0 IX 7 -fe- iOc# 

nit n t r u ^mma ^?v£ffl^r^s*\ 

MS 5 7tt, ^vy^afB©!^^, Decrip 
t ion F a i 1 u r e/WgtTVSfrH^^x 10 

[0 0 9 0] H 5 tii, Sl^tflK* l 5 knyf>7 
Mf*-^ l 3r^TfcnsfflS!M©MT)I©-f?Ll 
£*LTV5 0 fib, #*'[tailS*l 5 NTRU1 V 

mmm^mc &%&m e . t c nt#*«e;®ti 

n^fy^Ef^l 3ii, NTR 

[0 0 9 1] ?^7.yhfcLT©*ffti$K 

1 5tt, @^«E^^fcl?i«Ce r t i 20 
f i c a t i o n A^Sfff S (PI) 0 

[0 0 9 2] 3>t>7|H#7-^ 1 3 fM^'i*. C©S 
?#feC ertification A^SfrtSfc, « 
?S£&fE$ 3 2 T* C nfc&Et S o 

[0 0 9 3] m-fm%ft£L^k.#MZtirci§£Kit, 

■t-©ISi«/vr>afHash (SO 

So ^LT, N„ Sb, Hash (SO mW\HWtt 30 

* 1 5 (o&mm e . xm\t i t, c wtm^mzm 

S3 ertification 

b t h fe tsiffif 1 5 tcmmt s ( p 2 ) o 

[0 0 9 4] IfflfiSI; 1 Strett, *7-#£C e r 
t i f i c a t i o nBfctf^r'-^E, (Nb, Sb, 
Hash (Sb) ) frb%S/-7-fe--0';£S{f-f St, 
li5E?JS D ecription Failure ©It 

[0 0 9 5] H6tii, 5ilt?fTt>nS 
ffl5l?JIfcD e c r i p t i o n F a i 1 u r e ©fME 40 
fc^-fc-tfTfi 1 ? fcfe©»l?II£7 D-^f -V- E ©ffM 
T'*LTVS„ J2TF, C©7n-^-Hd*BTI01 

tSo 

[0 0 9 6] Sf, S?MMES5 2?Si z #£C e 
r t i f i c a t i o n B^fMEfS (Xr7 7°S 1 
1) o 

[0097] nTm&ftJEL^tmzritctM-siaz 
(xr7 7°s 1 2) , vmimmms 5t$s^r, m 

ffcr-^Ea (Nb, Sb, Hash (Sb) ) ^I^ffcL 
X. Nb, Sb, Hash (SO fcSXOttit (Xr77° 50 
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S 1 3) o 

[0 0 9 8] S^{b£tlfc-fe7^3 > • *-© 

liSbt^LTIuJU/N-yv'a. • T/l/df'jXAfcSJtiLT 
f^y^iHash' (Sb) ^fML (Xr77°S 

1 4) , cn^'S^T-^^blX^fH^n/cM^^aiB 
Hash (Sb) fc-grf Sfrgfr^TOJt S (Xr-y 
7°S 1 5) o ^7xafB^L<SScfc!ej:oT, S 
#Hf«^* 1 5MXIZD ecription Fail 
u r em^LXV^CtmmtZCttfXliZo 

[0 0 9 9] HTf®5KMiX$mt So Decrip 
t i o n F a i 1 u r eff^Ct^BMitlfi^ 

mmmm^i s^a, surahs 3^, tmmmc 

FfiVSa&Na fc, -tr7^3> • *-©fflfcSSM!(Sa 

^Ccfc 0. -fe7^3> • *-©ffiSa©/vyvaffiHa s 
h (SO ^IIWSo ZLX, Na, Sa, Hash 

(sa) mmmmk \ snmrn^xmitLx, 
cm, mmmmim* t tu^yryvmt 

3tClff1-S (P 3) o 

[oioo] ^yryvmrn-^x 3§jm mm 

btBf^x-^Eb (Na, Sa, Hash (Sa) ) frb 
SS/^yfe-i^fHtSfc, IISiSfEfcDe crip 
t i o n F a i 1 u r e ©IME^iT^c 

[0 10 1] H7ttt, 3yr>7Eff-7-^l 3 (HIT* 
If^tlSfflillSMtD e cr ipt ion F a i 1 u 
r c ©Mf.^t^Tfi^ fefe©MT-JI§7P-^-v 
-hm^X^LX^Zo OT, C©7n-ft-hE 
fi£oT^lf1tSc 

[0 10 2] S-f, SKM85 3 7T\ Sff/<7-b-^ 

tfU^gfrfcTOJLT (Xt77 3 S2 1) , ffljffg^ 
^Bf^{t^7-tr-vEa (Nb, Sb, Hash (Sb) ) 

[0 10 3] a&Nb^-g(tSt«^n/cJi^!e 

b (Na, Sa, Hash (Sa) ) &mitLX, Na, 
Sa, Has h (Sa) (XT77°S 2 2) c 

[0 10 4] ^KV'X\ \m{t1tXlk*LV*yiy • 
aS0cMLT^C/N7i/a • 7;l/dfUXA*afflLT 
f^y^iHash' (Sa) £fML (Xr77°S 

2 3) , Ctl^S{fT-^^b®Dai?tl/cM7^afB 
Hash (Sa) fc-SrtSfrS/b^TOJt S (Xr7 
7°S2 4) o ^7^afB^L<&SCfc!ej:oT, n 
>T>7EMf--^ 1 3 f!lO(?ttD ecription 

F a i 1 u r e^mLTf&t^fcMgtSCfc^ 

[0 10 5] BtfH5tMoT!MtSo Decrip 
t i o n F a i 1 u r e W^Z. tMMS^HTcf^ 

^yryymm-rn 3a, 
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mwmm^ 1 5 km d m ( p 4 ) 0 

[0 10 6] M#«*l 5§J^ gMLfcNatf 

T\ fflffffl^ff^ft^-yfe-^Fh (Na, S a , Ha 
sh (S.) ) fr5N.£®!?ajtffcfrg.*\ f&fc^* 

[0 10 7] *LT, ±MLfcJ;9%^,fE,tJ:i\ Slffif 

^issiuit s 1 1 fe t , a # a t # n t r u ^raatBg 

^TjSttoi^TD ecription Failure 10 

z&Lx^%^z.t mm Lmz. tm a\ l^-d 

fctevi/ay- S , Stf S b £#£T-fe 7 >' 3 > 

[0 10 8] 20©-fey>g>'-+-©ilS.&tj : Sb* 

[0 10 9] (1) S.IitfShCDXOR (Exclusive 0 
R : SFfflftilSftJ) (B^-tr 7 i/ 3 > • t § o 20 

(2) s.(D±{iL?uhts b <D±ti?uY%^mrc& 

[0 110] ^S±c-fe££tlfcflSa 
&tiSbfr£>-fe7v'3> • fctcfcth 

C tifX^k.^ (t%&t>. Dccript ion 
F a i 1 u r e^t^f n) -fe 7 y 3 > • 

[0 111] f LT, -b 
•r>3>' *-TBf ^§fb L T ISfft 5 d £ <fe D , IS 30 
3 ate cfcsaa^iSK^B&^c: fctf T*f So 

[0112] H8tii, Mf«*i 5^>fry 

5ffi©W£^LTV3 0 ffiU S^tfl^*l 5tt, N 

T R u ^naat ^77 S fc £ § E a t c n tc fMft 

a, N T R UlWBf^^t^S^lfWEb t dtl!e 

[0 113] Sf\ 75^7>hfcLT©WfK* 
1 5 (i, S^»E,mtmCe r t i 40 
fication A^Sff-f 5 (PI Do 

[0 114] n>f>7El^l 3ffl!lT»{i, C©H 
?#%() e r t i f i c a t i 0 n A^Sfat 'Si 
3 2 T* d ft^f 5 o 

[0 115] MT-S^^EL^tWir^nfc^ta, 

aw 3 3 r-mmmcm^mw, 

C n^Sl^ff «* 1 5 fl©i» E . "emit L 
X, Ctl^S?S*4^3 4T ? 4)SLfcB?¥£C e 
r t i f i c a t i 0 n B 1 1 fetSf^lf 1 5 K 
Mft5 (P 1 2) o 50 
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[01 16] imfflmMi 5 Mm ^?a«c e r 

t i f i c a t i 0 n B t^T~^ Ea (Nb) ^?>^: 
§ ^ 7 -b - S^SM t" 5 , fME^ 3 2 T*^ 

^Certification RWfME^fTdo Iff 
■W^A^IEL^fcfllST^nfc^tfi, Rf^«M5 5 
fcfcl^T, af^ffcr-^Fa (Nb) £S^ffcLT\ Nb 
£®DftLT, WA 7 ^aiHash (Nb) 

set, nmmssummBc^um 

Sn/cEi, (N a ) MHash (Nb) fc^ty^yfe- 
^ nyry^Eff-Ai 3tlfSf-§ (P 1 

3) o 

[0117] xvryy&igy—rti 3iJ^tt, e 

b (Na) StfHash (Na) ^ts^- 7-b->>^S{f 

H9iCii, 3>f>'yfi(f^W^l 3fI-PlTdW»« 
Sis* 1 5 to^T©IIffi^l^7n-^-^- FfflffM? 

itfra* 1 5\^^xmm-m^^xwnt%, 

[0 118] $1\ fr^O^-yv'n. • 7;l/30X~At J: 
0 SLa^^fP 3 2 L rcSLS Nb ©;vr>a fi^f+ 
gf5 (XT77°S3 1) o ZLT, tmi£tlTz?\-jy 

sh (Nb) fc^LC^SA^f'MfS (Xr77°S3 

2) o 

[0 1 19] Ctlb^7>'afBA^Lt^I^ ffi&m 
ffiTfcl 5^F.L< ^7-fe-v'^tS^ffc-p 1 *fcc:t*6M 

CtA^iJSo 

[0 12 0] Sfl Lfcfif^ftx-^Et (Na) 

*Bt^a^3 S#fff«*l 5(11© 

SUSN.fclD^tflt (Xf^S3 3) 0 

[0 12 1] fit, f£tD/vr>'.i • Til/dUXLt 
cfctJClCSLSN.CMy^afltHash (Na) £tt»L 

t (xt 7 7°s 3 4 ) zrimmm^i 5 Km 

tS (XT77°S 3 5) (P 1 4) o 
[0 12 2] n^rV^EIf-^l 3tt, SUS 
^bSP3 3 -e^tS^feSUBCNb fc. »«tifK5*l 5 

^ e ©sft t- $ l xm h nfc sj& n, 

^yi/ay- dp-^^jS-TS (XT7 7°S 3 6) o 
[0 12 3] mmnWm^l 5MT»f4, AT>afHa 
sh (Nb) ^ty^y-fe-v^SfitSfc, 3>f> 
^EW-^l 3!e-o^T©IIIMa^tf9o Hi OK 

3 K^xmm&M^y^-f-^-hm^x^Lx 

t^So WTs C6D7n-^-V-htfjEoT, 3yfy7 
SS#9-WS 1 3 t-3^T©E?IS^St-3^T!Mt§o 
[0 12 4] Sf, Hir£0^7->a. • 7;l/3'JXAt <fc 

0 mmm 5 2 l t-csj& n. ©;vr>a «^f+ 
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UTS (Xt77°S 4 1) o ZLX, tm^ntc^y'y 
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wmm 1 5 mwm±m. t7->3>- 

fc & S N a ^tf Nb * SSURfct, ^ vy J/ a A^Hj- p>n/c« 
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0^feSo 
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